In this report, the words "right" and "left" refer to directions that would be reported by an observer facing downstream.
Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929--a geodetic datum derived from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of 1929.
In the appendices, the above abbreviations may be combined. For example, USLB would represent upstream left bank.
INTRODUCTION
This report provides the results of a detailed Level II analysis of scour potential at structure IRASTH00050006 on town highway 5 crossing the Black River, Irasburg, Vermont (figures 1-8). A Level II study is a basic engineering analysis of the site, including a quantitative analysis of stream stability and scour (U.S. Department of Transportation, 1993) . A Level I study is included in Appendix E of this report. A Level I study provides a qualitative geomorphic characterization of the study site. Information on the bridge available from VTAOT files were compiled prior to conducting Level I and Level II analyses and can be found in Appendix D.
The site is in the New England Upland physiographic province of north-central Vermont.
The 91.1-mi 2 drainage area is in a predominantly rural and forested basin. In the vicinity of the study site, the left and right banks are forested and a residence is located on the downstream left overbank.
In the study area, A scour hole 3.0 ft deeper than the mean thalweg depth was observed along the right abutment. The scour hole was 27 feet long, 15 feet wide, and was 2.5 feet below the abutment footing at the time of the Level I assessment. This right abutment had numerous cracks and had settled. Additional details describing conditions at the site are included in the Level II Summary and Appendices D  and E.
Scour depths and rock rip-rap sizes were computed using the general guidelines described in Hydraulic Engineering Circular 18 (Richardson and others, 1993) . Scour depths were calculated assuming an infinite depth of erosive material and a homogeneous particle-size distribution. The scour analysis results are presented in tables 1 and 2 and a graph of the scour depths is presented in figure 8 . Discharges are based on analysis of the continuous record from the Black River gage. The computed 100-year and 500-year discharges at the gage were reduced by a drainage area relationship [(99.1/122 ) to the 0.7 power] to determine the discharges at the bridge site.
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LEVEL II SUMMARY
Description of the Water-Surface Profile Model (WSPRO) Analysis
Datum for WSPRO analysis (USGS survey, sea level, VTAOT plans)
Datum tie between USGS survey and VTAOT plans Description of reference marks used to determine USGS datum.
Cross-Sections Used in WSPRO Analysis
1 For location of cross-sections see plan-view sketch included with Level I field form, Appendix E. For more detail on how cross-sections were developed see WSPRO input file.
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USGS survey
None RM1 is a chiseled box on the US right guardrail and has an arbitrary elevation of 500.62 feet. RM2 is a chiseled "X" in the top of the base of the concrete downstream guardrail. It is on the road side of the guardrail and at left end of the bridge. The arbitrary elevation is 500.50 feet. 
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Hydraulic analyses of the reach were done by use of the Federal Highway Administration's WSPRO step-backwater computer program (Shearman and others, 1986, and Shearman, 1990) . Results of the hydraulic model are presented in the Bridge Hydraulic Summary, Appendix B, and figure 7.
Channel roughness factors (Manning's "n") used in the hydraulic model were estimated using field inspections at each cross section following the general guidelines described by Arcement, Jr. and Schneider (1989) . Final adjustments to the values were made during the modelling of the reach. Channel "n" values for the reach ranged from 0.050 to 0.055, and overbank "n" values were 0.075.
Normal depth at the exit section (EXITX) was assumed as the starting water surface.
This depth was computed by use of the slope-conveyance method outlined in the User's manual for WSPRO (Shearman, 1990) . The slope used was 0.015 ft/ft which was determined from thalweg points surveyed downstream of the bridge.
The surveyed approach section (APPRO) was moved along the approach channel slope (0.028 ft/ft) to establish the modelled approach section (APPR), one bridge length upstream of the upstream face as recommended by Shearman and others (1986) . This approach also provides a consistent method for determining scour variables.
The modeled 100-and 500-year discharges do not overtop the roadway embankments or the bridge deck. 
Bridge Hydraulics Summary
-- -- -- -- -- -- -- --
Scour Analysis Summary Special Conditions or Assumptions Made in Scour Analysis
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Scour depths were computed using the general guidelines described in Hydraulic Engineering Circular 18 (Richardson and others, 1993) . Scour depths were calculated assuming an infinite depth of erosive material and a homogeneous particle-size distribution.
The results of the scour analysis are presented in tables 1 and 2 and a graph of the scour depths is presented in figure 8 . Figure 7 . Water-surface profiles for the 100-and 500-yr discharges at structure IRASTH00050006 on town highway 5, crossing the Black River, Irasburg, Vermont. RG **************** 499.96 503.67********************************* 
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